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® Phenylhydrazone derivative of oxamide and herbicidal compaosition containing the same.

F
<@ A herbicidal phenylhydrazone derivative of oxamide is represented by the formula (I):

@-CONHCCONH
r? | : (1)
L&
1
CH,OR

wherein R' is a straight-chain alkyl group having from 2 to 10 carbon atoms, branched alky! group or cyclic
alkyl group having from 3 to 10 carbon atoms, alkyl group having from 1 to 3 carbon atoms which is
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substituted by an alicyclic struciure having from 3 to 7 carbon atoms, phenyl group, halogen-substituted
phenyl group, aralkyl group having from 7 to 9 carbon atoms, alkenyl group having from 3 to 6 carbon
atoms, alkyl group having from 2 o 4 carbon atoms which is substituted by an alkoxy group having from 1
to 4 carbon atoms, or alkyl group having from 2 fo 10 carbon atoms which is substituted by from 1 to 19
fluorine atoms; and R2 is hydrogen, fluorine, chlorine or a methyl group or methoxy group.
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PHENYLHYDRAZONE DERIVATIVE OF OXAMIDE AND HERBICIDAL COMPOSITION CONTAINING THE

SAME

The present invention relates to a phenylhydrazone derivative of oxamide useful as active ingredient of
herbicidal composition and to the herbicidal compositions containing said derivatives as active ingredient.

Hitherto, 1-(2-tolyl)hydrazone of N-benzoyloxamide and 1-(3-tolyl)hydrazone of N-benzoyloxamide have
been reported as phenylhydrazone derivatives of oxamide (Journal of the Chemical Society, 575, 1962).
However, no disclosure has ever been made about the phenylhydrazone derivatives of oxamide represented

by the following formula (I):
@-CONHCCONHZ

NNH

2

R (I)

1
CHZOR

{(wherein R' is straight-chain alkyl group having 2 to 10 carbon atoms, branched alkyl group or cyclic alkyl
group having 3 to 10 carbon atoms, alkyl group having 1 to 3 carbon atoms which is substituted with an
alicyclic structure having 3 to 7 carbon atoms, phenyl group, halogen-substituted phenyl group, aralkyl
group having 7 to 9 carbon atoms, alkenyl group having 3 to 6 carbon atoms alkyl group having 2 to 4
carbon atoms which is subsutituted with alkoxy group having 1 to 4 carbon atoms, or alky! group having 2
to 10 carbon atoms which is substituted with 1 to 19 fluorine atoms; and R2 is hydrogen, fluorine, chlorine,
methyl group or methoxy group,

and the fact that such derivatives have an excellent selective herbicidal activity.

Rice, wheat and corn are the important crops, and use of a herbicide is essential for increasing the
yield of such crops by protecting them against harm by weeds. Thus, the development of the herbicides,
especially the ones having a selective herbicidal activity enabling killing of weeds alone without doing any
practical harm to the crops even if applied to the crops and weeds at the same time, has been strongly
desired. ‘

The present inventors have made extensive studies on the compounds showing an excellent herbicidal
effect but not doing any practical harm to the useful crops such as rice, wheat and corn, and found that the
phenylhydrazone derivatives of oxamide represented by the following formula (I) have the excellent
selective herbicidal activities:

@-CONHCCONHZ
5 “ (D)
T Q)

wherein R is straight-chain alkyl group having 2 to 10 carbon atoms, branched alky! group or cyclic alkyl
group having 3 to 10 carbon atoms, alkyl group having 1 to 3 carbon atoms which is substituted with an
alicyclic structure having 3 to 7 carbon atoms, phenyl group, halogen-substituted phenyl group aralkyl
group having 7 to 9 carbon atoms, alkenyl group having 3 to 6 carbon atoms, alkyl group having 2 to 4
carbon atoms which is substituted with alkoxy group having 1 to 4 carbon atoms, or alkyi group having 2 to
10 carbon atoms which is substituted with 1 to 19 fluorine atoms; and R2 is hydrogen, fluorine, chlorine,
methyl group or methoxy group.

The present invention was attained on the basis of this finding.

Thus, the present invention has for its object to provide a phenylhydrazone derivative of oxamide
having a selective herbicidal activity, that is, showing excellent herbicidal activities against the gramineous
weeds and, in particular, broadleaf weeds, while doing no harm to the crops such as rice, wheat and corn,
and a herbicidal composition containing such derivatives as active ingredient.

1
CHZOR
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In a first aspect of the present invention, there is provided a phenylhydrazone derivative of oxamide
represented by the formula (1):

5 j@ii}-CONHECONHZ ;
, :

R NNH«<::2 (1) )

cH.OR} )

2

10

wherein R! is straight-chain alky! group having 2 to 10 carbon atoms, branched alkyl group or cyclic alkyl
group having 3 to 10 carbon atoms, alkyl group having 1 to 3 carbon atoms which is substituted with an
alicyclic structure having 3 to 7 carbon atoms, phenyl group, halogen-substituted phenyl group, aralkyl
15 group having 7 to 9 carbon atoms, alkeny! group having 3 to 6 carbon atoms, alkyl group having 2 to 4
carbon atoms which is substituted with alkoxy group having 1 to 4 carbon atoms, or alkyl group having 2 to
10 carbon atoms which is substisuted with 1 to 19 fluorine atoms; and R2 is hydrogen, fluorine, chlorine,
methyl group or methoxy group.
In a second aspect of the present invention, there is provided a herbicidal composition comprising as
20 gctive ingredient a herbicidally effective amount of a phenylhydrazone derivative of oxamide represented by
the formula (1): '

25 ;Q;Z>-CONHCCONH2 -
3 u |
b Q)

CH

1
ZOR
30
wherein R? and R? are as defined above, and herbicidally acceptable carrier or adjuvant.
In a third aspect of the present invention, there is provided a process for producing a phenylhydrazone
derivative of oxamide represented by the formula (I):
35
@ -C ONHCCONH2
4 I (1)
R
. 5<0) . ont
CH.OR
2
wherein R' and R2? are as defined above, which comprises reacting phenylhydrazone derivative of 2-
45 oxazoline-4,5-dione represented by the formula (ll):
cH,OR'
N NNH-@
" @~k
R2
55 wherein R! and R? are as defined above, with ammonia in an organic solvent at a temperature of -10 to

100°C.
The present invention relates to a phenylhydrazone derivative of oxamide represented by the formula

":
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~CONHCCONH,
) “ (1)
R NNH-
@CH ort

2

and a herbicidal composition containing such derivative as active ingredient.

In the above-shown formula (1), R? represents straight-chain alkyl group having 2 to 10, preferably 3 to 8
carbon atoms, branched alkyl or cyclic alkyl group having 3 to 10, preferably 3 to 7 carbon atoms, alkyl
group having 1 to 3, preferably 1 to 2 carbon atoms, which is substituted with an alicyclic structure having 3
to 7, preferably 3 to 6 carbon atoms, phenyl group., phenyl group substituted with preferably 1 to 3
halogens, aralkyl group having 7 to 9 carbon atoms, alkenyl group having 3 to 6 carbon atoms, alkyl group
having 2 to 4, preferably 2 carbon atoms, which is substituted with alkoxy! group having 1 to 4, preferably 4
carbon atoms, or alkyl group having 2 to 10, preferably 2 to 6 carbon atoms, which is substituted with 1 to
19, preferably 3 to 12 fluorine atoms; and R? represents hydrogen, fluorine, chlorine, methyl or methoxyl
group.

The compounds represented by the formula (i} of the present invention, their physicochemical
properties and the resulis of their slemental analyses are shown in Tables 1 and 2.
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Table 1

/l<§§;F—CONHﬁCONH2

2 (1)
R mm@
1
CHZOR
Structure Structure
No. R1 R2 | No. R1 R2
1 [ =(CHy) oCHy Ho | 13 | -Clly (CF))cCHF, i
2 | -(CHy) ity | 1 [ -(05000,)50h H
T,
gty
-CH_C(CH.) ~(CI1) ¢ -
4| o), | |-y o, 2-F
5 -cnz@ Ho | 17 | -(Cy),CH(Cy), 9-F
6 @ i | 18 | ~(CHy),Ci(ciy), 3-F
7 -@m i | 19 | - () CH(CH,), 4-F
o
3
8 'Cﬂz@ 20 o cacw, e 2-F
22 3
9 | “CHoCHi=Cll N I XTI 9-F
10 | -CHyCF, | 2 | -(Cy)Cy 2-F
11| ~ClLCF,CIF, | 28 | -ony-(H) 2-F
12 | -Clly (CF) oCHF, | 2 -@ 2-F
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Structure Structure

No. RA rz | O R R2
25 | (O)-F 2-F | 3T | -Gy (CF,),CF,q 4-F
2% |-O)-¢ 2-F | 38 | -City(CFy) CHF, 2-F
27 | -,<0O) 2-F | 39 | -CHy(CF,)cCHF, 2-F
28 | ~Cll,Cii<Cll 2-F | 40 | -(Cily) CH(CHy), 4-Cl
29 | ~Cll,CF, 2F | 41 | -CHyCF,CF, 4-C1
30 | -CHCF,CHF, 2-F | 42 | -City(CFy),CF, 4-Cl
31 ¢ ~CHyCF,CF, 2-F | 43 | -(CHy),LH(CH,) 4-Ctty
32 | -CHyCF,CF 3F | 44 | -CHyCRyCE 4-Ciy
33 | -CHoCFyCFy 4-F | 45 | -Clly(CFy),CF, 4-Clly
34 | ~CH,CF,CIFCF, 2F | 46 |-(Cp)ccty), | 4-0cH
35 | ~CHy (CT,y)oCF,y 2-F | 4T | -Clly(CF,),CF, 4-0Cll
36 | -Ciy (CF,),CF, 3-F
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The compounds of the present invention represented by the formula (1) can be easily synthesized from
a process according to the following Reaction Scheme 1, which comprises reacting phenylhydrazone
derivative (II) of 2-oxazoline-4,5-dione with ammonia in an organic solvent such as acetone at a temperature
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of preferably -10 to 100°C for 0.1 to 10 hours.

Reaction Scheme 1 (Rl and R? are as defined above)

TTNNH—@ 2
NH -CONHCCONH
@/l\o 0 3. $o)-cownccony,
—_— 2 |
R R NNH-@ 1
CH,OR

2

(11) (I)

The phenylhydrazone derivatives (lI) of 2-oxazoline-4,5-dione used as starting compound of the
compounds of the present invention can be synthesized from a process according to the following Reaction

Scheme 2:
Reaction Scheme 2 (Rl and R2 are as defined above)
02 1 NO2
R 0H .(\.71) . N @ reduction .
CHZ c1 etherification CHZ 0 R1 rg
(I11) (IV)
+
NH, 1\'151\1 )
@\ diazotization 1
CH,0R? CH,0R
(V) ' (VII)

. . N—
cyclization
{@—CONHCHZCO OH > RZ_@/“\O"§ 0

R
(VIII) (IX)
diazo coupling 5 PS cH.,0r' ’
> R 0" Yo 2
(I1)
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Nitrobenzyl chloride (lll) is etherified by reacting with R'OH (V1) in the presence of a hydrogen chioride
acceptor such as KOH at a temperature of preferably -10 to 150°C and then reduced by suitable method
such as catalytic reduction to form an aniline derivative (V), and the aniline derivative (V) is then diazotized
by a conventional method to synthesize a diazonium compound (Vil).

Separately, a hippuric acid derivative (VIIl) is subjected to dehydrating-cyclization by, for instance,
reacting with acetic anhydride to synthesize a 2-oxazoline-5-one derivative (IX), and this derivative (IX) and
the diazonium compound (VIi) are subjected to diazo coupling at a temperture of preferably -50 to 100°C to
synthesize a phenylhydrazone derivative of 2-oxazoline-4,5-dione represented by the formula (l1).

The phenylhydrazone derivative of oxamide according to the present invention can be used either
singly or in combination with various types of carrier (diluent) and/or adjuvants commonly used in the
preparation of agricultural chemicals, in the various forms of composition such as wettable powder,
emulsion, granules, powder, etc. :

The concentration of phenylhydrazone derivative of oxamide of the present invention in the composi-
tions is preferably in the range of 0.1 to 50% by weight.

The phenylhydrazone derivatives of oxamide of the present invention and the herbicidal composition
containing this compound as active ingredient can be sprayed on the field soil and/or to the stalks and
leaves of plants by a conventional method so that the compound will be applied at a rate of preferably 0.1
to 500 g per 10 ares.

The present invention will hereinafter be described more precisely while referring to the following non-
limitative examples.

SYNTHESIS EXAMPLE 1

Synthesis of 1-(3-methylbutoxy)methyi-3-nitrobenzene

NO2
CH
O 3
"~ CH,0CH,CH,CHCH,

Seventy-eight g (1.39 mol, 1.5 equivalent) of KOH pellets were added into a solution prepared by
dissolving 158.1 g (0.92 mol) of 3-nitrobenzyl chloride into a mixture of 500ml (4.59 mol, 5 equivalents) of 3-
methyl-1-butanol and 140 ml of dimethylformamide under vigorous stirring while cooling the solution with a
water bath. The temperature rose up to 43°C but thereafter it lowered gradually to return to room
temperature. The solution was stirred at room temperature for 7 hours to complete the reaction.

The solids in the reaction solution were filtered out. The filirate was adjusted to pH 2 with hydrochloric
acid and then excess alcohol and dimethylformamide were distilled off. The residue was dissolved in a
mixed solvent of 450 ml of n-hexane and 50 mi of ethyl acetate, then washed with 1N HCI and a saturated
sodium chloride solution successively and dried over magnesium sulfate. The solvent was distilled off and
the residue was fractionally distilled. The fraction having a boiling point of 116-117°C (at 0.08 mmHg) was
collected and 185.2 g of 1-(3-methylbutoxy)methyl-3-nitrobenzene was obtained in a 90.1% vyield.

SYNTHESIS EXAMPLE 2

17



10

15

20

25

30

35

40

45

50

55

0 285 294

Synthesis of 3-[(3-methylbutoxy)methyl]aniline

CH3

CH2 OCHZCHZCHCH3

A hundred and thirty g (0.58 mol) of the nitrobenzene derivative obtained in Synthesis Example 1 was
dissolved in 150 ml of ethanol, followed by the addition of 0.6 g of 10% palladium carbon. Under stirring, 89
mi (1.84 mol) of hydrazine hydrate was added dropwise to the solution at a rate which would not cause
violent foaming. Thereatter, the mixed solution was refluxed on a hot water bath for 3 hours to complete the
reaction. The filtrate was allowed to cool by itself and, after filtering out the catalyst, washed with ethanol.
The filtrate was concentrated, dissolved in 300 ml of dichloromethane, washed with a 10% sodium
carbonate solution and a saturated sodium chloride solution successively, and dried over anhydrous
potassium carbonate. The solvent was distilled off and the residue was fractionally distilled. The fraction
having a boiling point of 105-106°C (at 0.19 mmHg) was collected and 109.2 g of 3-[(3-methylbutoxy)-
methyl]aniline was obtained in a 97.1% yield.

SYNTHESIS EXAMPLE 3

Synthesis of 4-[3-[(methylbutoxy)methyllphenyljhydrazone of 2-(2-fluorophenyl)-2-oxazoline-4.5-dione

CH

F
L™ L
. 0 0 CH2 OCHZCH CHCH

2 3

A solution of 3.94 g of 2-flucrohippuric acid and 3.28 g of sodium acetate in 17.4 mi of acetic anhydride
was stirred at 60°C for 20 minutes o prepare 2-(2-flucrophenyl)-2-oxazoline-5-one, and was quickly cooled
with ice-water.

Separately, 3.48 g (18 mmol) of 3-[(3-methylbutoxy)methyl]aniline obtained in Synthesis Example 2 was
dissolved in a mixture of 3.4 ml of 35% hydrochioric acid and 12 ml of acetic acid, and the solution was
stirred under cooling with ice-water. Then, the solution was added with 2.8ml of isopentyl nitrite and further
stirred for 10 minutes to prepare a diazonium salt.

The previously prepared mixiure containing 2-(2-fluorophenyl)-2-oxazoline-5-one was stirred under
cooling with ice-water, and the diazonium sali prepared above was added thereto over a period of 2
minutes, followed by stirring for 30 minutes. The solution was further stirred for 1.5 hour and then added
with 40 ml of ice-water and 20 ml of petroleum ether, followed by 2-hour stirring. The orange-colored
precipitate was filtered out and air-dried to obtain 2.45 g of the objective compound in a 35.5% vield.

EXAMPLE 1

Synthesis of 1-[3-[(3-methylbutoxy)methyl]lphenyllhydrazone of 1-(2-fluorobenzoyl)oxamide (Compound No.
m

One and a half g of phenylhydrazone derivative of 2-oxazoline-4,5-dione synthesized in Synthesis
Example 3 was added to 30m! of ether and stirred at room temprature. The solution was added with 0.5 ml
of a 35% NH; solution, stirred for 30 minutes and then added with 60 ml of hexane. The precipitate was
filtered out and air dried to obtain 1.22 g of the objective compo'und having a melting point of 138-140°C in

18
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a 78% vyield.

The phenyldyrazone derivatives of oxamide syntheized in the same way as described above from the
various types of phenylhydrazone derivatives of 2-oxazoline-4,5-dione synthesized by the same process as
Synthesis Examples 1-3 are shown in Table 1.

EXAMPLE 2

Preparation of wettable powder

Fifty parts of Compound No. 3, 5 parts of a salt of lignin sulfonic acid, 3 parts of a salt of alkylsulfonic
acid and 42 parts of diatomaceous earth are mixed and pulverized to prepare a wettable powder. This
wettable powder is diluted with water when used.

EXAMPLE 3

Preparation of emuision

Twenty-five parts of Compound No. 10, 85 parts of xylene and 10 parts of polyoxyethylene alkylaryl
ether are uniformly mixed to form an emulsion. This emulsion is diluted with water when used.

EXAMPLE 4

Preparation of granules

Eight parts of Compound No. 17, 40 parts of bentonite, 45 parts of clay and 7 parts of a salt of lignin
sulfonic acid are uniformly mixed, further kneaded by adding water, granulated by an exirusion granulator
and dried.

EXAMPLE 5

Effect on crop field weeds (pre-emergence treatment)

Soil was placed in a planters (650 * 210 * 220 mm) and flatiened at the surface simulating a crop field.
A prescribed amount of the seeds of Amaranthus retroflexus, Bidens pilosa var. pilosa, Brassica arvensis,
Stellaria media, Solanum nigrum, Abutilon theophrasti, Echinochloa Crus-galli var. frumentacea, Digitaria
sanguinalis, wheat and corn were sown and covered up with soil. Then the wettable powder prepared in the
same way as Example 2 and diluted with water to a predetermined concentration was uniformly sprayed
over the soil surface by a spray gun so that the active ingredient would be appilied at a rate of 200 g/10 a.
The planters were then left in a glasshouse to allow growth of the plants under control.

Twenty-one days after said treatment, the herbicidal effect of the compounds on the weeds and the
phytotoxicity of the crops from the compounds were observed and evaluated according to the following
ratings. The resuits are shown in Table 3.

atmg s for evaluation0 ... no effect
. less than 30% herbicidal effect -
.. 31-50% herbicidal effect
.. 51-70% herbicidal effect
.. 71-90% herbicidal effect
.. 91-100% herbicidal effect

U'd-bwl\)—*
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Effect on crop field weeds (by post-emergence treatment)

The seeds of the specified plants were sown by following the same procedure as Example 5. When the
plants have grown to the one-to two-foliage stage, the wettable powder prepared in the same way as
Example 2 and diluted with water was uniformly sprayed to the stalks and leaves of the plants and on the
soil surface by a spray gun so that the active ingredient would be applied at a rate of 200 g/10 a. Then the
planters were left in a glasshouse to allow growth of the plants under control.

Twenty-one days after the treatment, the herbicidal effect of the compounds and phytotoxicity of the
crops were observed and evaluated in the same way as in Example 5. The results are shown in Table 4.

24
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Effect on paddy field weeds and phytotoxicity to rice plant

In the 1/2000-are Wagner pots packed with paddy field soil and watered to simulate a paddy field, the
seeds of Echinochloa Crus-galli var. hispidula, Scirpus juncoides subsp. Hotarui, Alisma canaliculatum,
Monochoria vaginalis and Cyperus difformis were sown and the tubers of Sagittaria pygmaea and Cyperus
serotinus were planted. Further, two 2-foliage seedlings of rice plant (variety: Sasanishiki) were transplanted
in the pots. Then the pots were left in a glass house to allow growth of the plants for three days. Then the
emulsions prepared in the same way as Example 3 and diluted with water to a predetermined concentration
were uniformly trickled down to the water surface in each pot so that the active ingredient would be applied
at a rate of 200 g/10 a.

Twenty-one days after said treatment, the herbicidal effect of the compounds and the degree of
phytotoxicity of the rice plants were examined and evaluated according to the same ratings as in Example
5.
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Claims

1. A phenylhydrazone derivative of oxamide represented by the formula (1):

@-ccmnccmm2
2 i

NNH-

R (1)

~ 1
CHZOR

wherein R! is a straight-chain alkyl group having from 2 to 10 carbon atoms, branched alkyl group or cyclic
alkyl group having from 3 to 10 carbon atoms, alkyl group having from 1 to 3 carbon atoms which is
substituted by an alicyclic structure having from 3 to 7 carbon atoms, phenyl group, halogen-substituted
phenyl group, aralkyl group having from 7 to 9 carbon atoms, alkeny! group having from 3 to & carbon
atoms, alkyl group having from 2 to 4 carbon atoms which is substituted by an alkoxy group having from 1
to 4 carbon atoms, or alkyl group having from 2 to 10 carbon atoms which is substituted by from 1 to 19
fluorine atoms; and R2 is hydrogen, fluorine, chlorine or a methyl group or methoxy group.

2. A phenylhydrazone derivative according to claim 1, wherein R! is a straight-chain alky! group having
from 3 to 6 carbon atoms, branched alkyl group or cyclic alkyl group having from 3 to 7 carbon atoms, alkyl
group having 1 or 2 carbon atoms which is substituted by an alicyclic structure having 3 to 6 carbon atoms,
phenyl group, halogen-substituted phenyl group, aralkyl group having from 7 to 9 carbon atoms, alkenyl
group having from 3 to 6 carbon atoms, alkyl group having 2 carbon atoms which is substituted by an
alkoxy group having 4 carbon atoms, or alkyl group having from 2 to 6 carbon atoms which is substituted
by from 3 to 12 fiuorine atoms; and R2 is hydrogen, fluorine, chlorine or a methyl group or methoxy group.

3. A phenylhydrazone derivative according to claim 2, wherein R’ is an alkyl group having from 2 to 4
carbon atomns which is substituted by from 3 to 7 fluorine atoms and R?2 is hydrogen or fluorine.

4. A phenylhydrazone derivative according to claim 3, which is the 1-[3-[(2,2 2-trifluoroethoxy)methyl]-
phenyllhydrazone or the 1-[3-[(2,2,3,3-tetrafluoropropoxy)methyllphenyllhydrazone of 1-benzoyloxamide.

5. A phenylhydrazone derivative according to claim 3, which is the 1-[3-[(2,2,2-trifluoroethoxy)methyi]-
phenyllhydrazone, the 1-[3-[(2.2,3,3,3-pentafluoropropoxy)methyllphenyllhydrazone or the 1-[3--
(2,2,3,3,4,4,4-heptafluorobutoxy)methyliphenyllhydrazone of 1-(2-flucrobenzoyl)oxamide.

6. A herbicidal composition comprising a herbicidally acceptable carrier or diluent and, as active
ingredient, a phenylhydrazone derivative of oxamide represented by the formula (I) as defined in any one of
the preceding claims.

7. A process for producing a phenylhydrazone derivative of oxamide represented by the formula (1) as
defined in claim 1, which process comprises reacting a phenylhydrazone derivative of 2-oxazoline-4,5-dione
represented by the formula (H):

RZ/@J\O ° o

wherein R' and R2 are as defined in claim 1, with ammonia in an organic solvent at a temperature of from
-10 to 100°C.
8. A process according to claim 7, wherein the said phenylhydrazone derivative of 2-oxazoline-4,5-dione
represented by said formula (I} has been obtained by a process comprising:
(1) reacting nitrobenzyl chloride of the formula (iil):
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NO

(I111)

CH,C1

2

and a compound represented by the formula (VI):
R'OH (Vi)
o wherein R' is as defined in claim 1, in the presence of a hydrogen chloride acceptor at a temperature of
from -10 to 150°C to obtain a compound of the formula (IV):

-~

N02
15 (IV)

CH,OR

20 Wwherein R is as defined above;
(2) reducing the said compound of the formula (IV) to obtain an aniline derivative represented by the

formula (V):

25 NHZ
(V)
1l
CHZOR

30

wherein R’ is as defined above:

(3) diazotizing the said aniline derivative of formula (V) to obtain a diazonium compound represented

by the formula (VIi):

35 +
N=N
(VII)
O 1
CHZOR

40

wherein R' is as defined above; and

(4) subjecting the said diazonium compound of the formula (Vi) and a derivative of 2-oxazoline-5-one

represented by the formula (IX):

45
BN
00 (1X)
2

50 R

wherein R? is as defined in claim 1, to diazo coupling.

9. A process according to claim 8, wherein the said derivative of 2-oxazoline-5-one represented by the
formula (IX) has been obtained by dehydrating-cyclizing a hippuric acid derivative represented by the
formula (VIlI):

35
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@-CONHCHZCOOH (VIII)

36

5 R2
wherein R2 is as defined in claim 1, in the presence of a dehydrating agent.
10. A method of controlling the growth of weeds at a locus, which method comprises applying to the
locus a herbicidally effective amount of a phenylhydrazone derivative of oxamide represented by the
;0 formula (l) as defined in any one of claims 1 to 5.
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